Entrainment of the respiratory rhythm by periodic lung inflation during vagal cooling.
The aim of this study was to determine whether pulmonary receptors other than slowly adapting stretch receptors are capable of entraining the respiratory rhythm when periodically stimulated during artificial ventilation. Experiments were performed on anaesthetised (urethane, 1.5 g/kg) and paralysed (pancuronium bromide, 0.1 mg/kg) rabbits. Vagi were cooled in order to block conduction in the myelinated fibres innervating slowly adapting receptors. The effectiveness of this cooling was assimilated to the absence of the Hering-Breuer inflation reflex and the presence of the deflation reflex. Our results indicate that under such conditions: (1) harmonic entrainment (one phrenic burst for one pump period) can be observed, (2) the range of harmonic entrainment is more limited when the vagi are cooled, and (3) during harmonic entrainment the inspiratory duration and phrenic activity are similar to what is observed at the same period with intact vagi, whereas vagal cooling modifies the phase difference between the phrenic burst and the pump. We have concluded that periodic input from rapidly adapting receptors and/or vagal C-fibres can entrain the respiratory rhythm as does input from slowly adapting receptors but with different patterns as evidenced by phase relationship.